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Research progress of traditional Chinese medicine and its components on anti-
angiogenesis of lung cancer
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Abstract: Lung cancer is among the cancers with the highest fatality rates globally. The tumor exhibits significant invasive and metastatic
capabilities, poses treatment challenges, and has a grim prognosis, severely impacting patients' physical and mental well-being.
Angiogenesis is a primary mechanism for the proliferation and spread of lung cancer. The release of angiogenesis-related factors activates
endothelial cells to engage in the processes of sprouting, elongation, and lumen maturation during angiogenesis. Traditional Chinese
medicine is extensively utilized in contemporary pharmacological research on lung cancer, suppressing the production of angiogenic factors
within the tumor microenvironment, obstructing critical pathways, and postponing the development of aberrant vascular networks
throughout the course of lung cancer. This article examines the impact of various traditional Chinese medicines on the expression of
hypoxia-inducible factor-1a (HIF-1a), vascular endothelial growth factor (VEGF), fibroblast growth factor (bFGF), platelet-derived
growth factor (PDGF), matrix metalloproteinases (MMPs), angiopoietin (Ang), and cytokines in endothelial cells, while also regulating
the angiogenesis-related signaling pathways VEGFA/VEGFR2, PI3K/Akt, MEK/ERK, JAK2/STAT3, and DLL4/Notchl1. It possesses the
pharmacological action and mechanism of obstructing the proliferation and migration of vascular endothelial cells into tubular structures,
thereby offering a novel approach and mechanism for the advancement of anti-lung cancer angiogenesis therapeutics.
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Table 1 Summary of mechanism of traditional Chinese medicine and its components in regulating expression of angiogenesis

related factors in lung cancer

25 & IR e it £ 3 A5 FHICHLH
CPY % 20 /B L)
EZ) BN STPC2126] HEREE 300, 600, 900 pg-mL™/*  AS549 {kA4k "N HIF-10/VEGFMMP-2/MMP-9
Fik
SFPS!!3] )4 30~300 mg-L™/10, 20.  SPC-A-11kP [ VEGF-A/VEGFR2 1% ik
40 mg-kg™!
LNTE3) i */0.25. 0.50, 1.00, LAP0297 &y Ll LAP0297 JRE 40 43 if & 41
2.00, 5.00 mg-kg™! IR 7- INF-y/TNF-a/CXCLY/
Angl/TIMP1/TSP1 ¥ 3%
L7 45N EGCG!!] SN 25~100 pmol-L™"/ AS549 Ak H#1] HIF-1o/VEGF & B3 ik
100 pmol-L™!
EES FrRRM i 0. 5. 10, 20 umol'L™/  NCI-H1299/ 0141 HIF-10/VEGF-A/VEGFR2
10, 20 mg-kg™! NCI-H1703 Fik
(N2
WEHRET HWE */10 mg-kg ! AS549 TR 1 LAMC2/MMP-2/MMP-
14/MMP-9 ik
R BTDE!2®! LLEER 2.5, 5.0, 10.0 pmol' L™/ A549 {k4h [#A% MMP-9/HIF-1a 3% 1
TR b8 T I RS 0.06~0.24 ug-mL™"/ A549 Ak H#] VEGF/bFGF ik
0.5. 1.0, 2.0 pglegg
[ES e NCR */10 mg-kg! A549 APy Wfik VEGF/PDGF/CCL2/
FGF1/FGF2 /KT
B-HIVBO! B 0~10 pmol-L/ LLC &P M4 VEGFR2/Tie2 FIBERR LN
10 mg-kg™ Kik
TBMIGBU - JUH} 0. 2.5, 5.0, 100, NCI-H460/ TiH VEGFR2/Tie2 HZik
25.0. 50.0 umol-L™Y/ A549 1K
5 mgkg™!
NS JE RN p N 5. 10, 20 pmol-L™!/ AS549/H460 1A N VEGF 1A
5. 25 mgkg™!
HAARIERZE  CS-6l181) EITS 0. 1. 10, 25, 50, 75 A549 {4k H#| VEGFR2 We i 234
nmol-L~1/*
HRZGIRELY)  ATXUT) TR 1.5, 3. 6 pug-mL™/* A549/NCI-H460/  #liffi] VEGFR2 BRI IA
g4 NCI-H520/
LLC 441
KEPIE PN 1. 5. 20 pmol-L™Y LLC &M ##] VEGFR2/FGFR1 FIBERL,
e 10 mg.kg—l *Kik

* IR TE N B A BB S i FO R B

*indicates absence of endothelial cells or dosage used in animal experiments.
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Table 2 Summary of pathway mechanism of traditional Chinese medicine and its components in regulating angiogenesis

related factors in lung cancer

251 =Ly HeIs L it £ 3 A FHICHLH1
CPY B 4l /B
BN FREEP  HHK 0.3~3.0 pmol-L™Y/ A549 kA [#{I DLL4/Notch1/NICD 2 47K
2 mg-kg!
ARRERS 55 5. 25, 50, 100~ 150  NSCLC 4} 4] PURB/PI3K/AKYMAPK [{j%ik
umol-L1/*
] EH 10+ 20+ 30 pmol-LY A549 1k ##1) c-Met/Akt/mTOR/S6 #EFR1Y,
100. 300 mg-kg™! HHEIE
K RAET RN KR 50, 100 pmol-L~/* A549/H292/H4  Akt/STATS WML KT T i
60 #A:4h
(e fiE SRS FEAE 1~100 pmol-L™!/* A549/ F&A% p-STAT3 & A KT
H460 fA&4h
RS 125, 250, 500 nmol-L™"/ NCI-H1299 f&  [#{ik p-Akt/p-Erk HIFRIA
0.2. 0.4mgkg™! A
£ RN FimE KrRRE 0.1~1.0 umol- LY A549 P [ ERK1/2/Akt/mTOR/
R 25 mg-kg™! p70S6K/4EBP BERZ AL cyclin
DI EARIE
IS i WL 0~1 pmol-L7Y/ AS549 R4 ERK/Akt/eNOS T B 7K B
100 mg-kg™!
RWYIZE  ACEEPY LR 52 0.01%-+ 0.025%- LLC AN F#A% JAK2/STAT3/LCy1/FAK/Src
0.05%/1% FI Akt BERR L KF

*RINTC A B A L S8 P PR A

*indicates absence of endothelial cells or dosage used in animal experiments.



+ 1666 * $F4A8EF6H 202556 A

¥4k . Drug Evaluation Research

Vol. 48 No. 6 June 2025

I'NF-a

o °° B
o TV

Lung tumor cell

Hypoxia

EGF VEGFE

PDGT
1) b @
(1 I 1 1 & T na SO Y )
DAVAYAVACAIAY, U pocrr(vy VEGERLIRI X
V4949494 4o Pot i eVt i 193951

E1

@@ » &
- [
\4 »/ %@\v @
- Cendh oy ]‘_B-K\;\“l; 3 ”
Hisk & - - i
) AR | &
P € A l
- R u
' S <) |
- * I
—_ { NIC ~ "
Geamt) ®s3, P27, P20 <> ~ |
<X oo _

T K BREE A K A S 5 IE & AR R LS

Fig.1 Mechanism of targeting endothelial cells with traditional Chinese medicine and monomers to participate in

angiogenesis and anti lung cancer

3 iE5RE

WA T Rt R BRI SR, ARSI 2 R
ZHA N AR B I\ 53T J2 T A% R 4 P A
FE LS, R IEDUE IS A A, SRS
ZAAE SIS R T AR MRS, Wk
FI AL 3= AT P05 I AR R DR R0 R 3 47 ot
EAERETFRIE, A R ARG . &
TE B DA % i A% R 98 /) B4R N PRI TIN5 2 P

2T H 24 L 0 ) i e ot 2 A R AT T I —
PRk B, WEVERCT S E A OGBEEE Al
VEGF/VEGFR2. DLL4/Notch1) ) EAEHLHI i A B
1, 2 R S EOHE DB e AZ O U 1, T
2 22 B0 R F R RE O B AR (R B s g
FGF. Ang), 5l RAREIEM S M A el Hik,
AR (USSR RUKIEMEZE . AR, AL
TE R MR 2, S35 I F90) 4 7 20 B 5k
FCE BE T A 7 7581 S AR A A (an — 4k
R NRFEARIRD Tovd AUl N AR e I A 5

MR AOAEE BAE, SEGERBE TS I AT B .

ot v 2 B ge I AE i S A O 1 R, B
T LR Hh 22 4 P R SR - B S — s it 7 il g«
R 2% 2735 5 0 T R O ik i 2 5
LRGN VEGFR2 IS PERCSY, FERIH 7374
S AR ISR LA M AR R IVER . e BRARAE K
N, 230 B A SRS U B - AR 240 AT [R5 |
PI3K/Akt/HIF- 1o 8 50590 £ X B 43 388025 R 1 7]
R, GBS PR ER I R — B &R 6 AL
FINWRGRJE A G K T 3 A%, B LLC
BRI A RSO0, T A iR R 3R -40 oK JIE i 4R -APRPG
VU AR S5 A ) 9 ok 38 A6 328 326 10 o) i A= i tend
Annexin A2 (AnxA2) PUABPER 28R KA
fR-F 5 2B 3 Y (PLGA) 99Kk T (AnxA2-
CPNP) j& —FiFp AL M 400K R4, A8 50 4 Hbgs )
YRR TR R R D 45 25 E, B LA AR SRR i
JEAERKIEH RESR O Hoh, B A T4
88 1 0 2 B R A LA A R TR S v R



FE A8 ELE6H 2025F 6 B

{;354«74-?5;{ ER Drug Evaluation Research

Vol. 48 No. 6 June 2025 * 1667

R AR AR R, VA IR A RS £ ) 2K

AR KR

i AR A B 58 SR8
W Be 24 BRI SRR, iy

PUILAE A SO 7E IEIZ 0 R T e« IBIR KR S
AREEIMAN SR, P 24 AL I LA 7 58 118 18 IS
e A Im R TR, v PLIE IR 73R 4E 1 3R
e e A RS HE T O3B SR

Al @R PIHAEENFE ARG TR

SE

(1]

(2]

[7]

(8]

(]

[10]

Siegel R L, Miller K D, Wagle N S, et al. Cancer statistics,
2023 [J]. CA A Cancer J Clin, 2023, 73(1): 17-48.

Algire G H. Vascular reactions of normal and malignant
tissues in vivo. VII. Observations on vascular reactions in
destruction of tumor homografts [J]. J Natl Cancer Inst,
1954, 15(3): 483-491.

Tian W T, Cao C H, Shu L, et al. Anti-angiogenic therapy
in the treatment of non-small cell lung cancer [J]. Onco
Targets Ther, 2020, 13: 12113-12129.

Gupta C, Jaipuria A, Gupta N. Inhalable formulations to
treat non-small cell lung cancer (NSCLC): Recent
therapies and developments [J]. Pharmaceutics, 2022,
15(1): 139.

Daum S, Hagen H, Naismith E, et al. The role of anti-
angiogenesis in the treatment landscape of non-small cell
lung cancer - new combinational approaches and strategies
of neovessel inhibition [J]. Front Cell Dev Biol, 2021, 8:
610903.

Vimalraj S. A concise review of VEGF, PDGF, FGF,
Notch, angiopoietin, and HGF signalling in tumor
angiogenesis with a focus on alternative approaches and
future directions [J]. Int J Biol Macromol, 2022, 221:
1428-1438.

Frezzetti D, Gallo M, Roma C, et al. Vascular endothelial
growth factor A regulates the secretion of different
angiogenic factors in lung cancer cells [J]. J Cell Physiol,
2016, 231(7): 1514-1521.

Liang J, Wang S Q, Zhang G W, et al. A new antitumor
direction: Tumor-specific endothelial cells [J]. Front
Oncol, 2021, 11: 756334.

Yang S L, Ren Q G, Wen L, et al. Clinicopathological and
prognostic significance of hypoxia-inducible factor-1
alpha in lung cancer: A systematic review with meta-
analysis [J]. J Huazhong Univ Sci Technolog Med Sci,
2016, 36(3): 321-327.

Wan J, Chai H P, Yu Z C, et al. HIF-1a effects on

angiogenic potential in human small cell lung carcinoma

(1]

[12]

[13]

[14]

[15]

(18]

[20]

[J]. J Exp Clin Cancer Res, 2011, 30(1): 77.

Mu G G, Zhu Y J, Dong Z H, et al. Calmodulin 2 facilitates
angiogenesis and metastasis of gastric cancer via
STAT3/HIF-1A/VEGF-A
polarization [J]. Front Oncol, 2021, 11: 727306.

Naik M U, Cooke V, Chatterjee S, et al. Angiogenesis is

mediated macrophage

suppressed by junctional adhesion molecule A through
transcription HIF-1a- Id1-dependent
modulation of VEGF/VEGFR2 expression [J]. Blood,
2012, 120(21): 618.

Li XY, Feng Y, Liu J H, et al. Epigallocatechin-3-gallate
inhibits IGF-I-stimulated
through downregulation of HIF-1o and VEGF expression
[J]. J Nutrigenet Nutrigenomics, 2013, 6(3): 169-178.
Ful J, Zeng W J, Chen M S, et al. Apigenin suppresses

factors and

lung cancer angiogenesis

tumor angiogenesis and growth via inhibiting HIF-la
expression in non-small cell lung carcinoma [J]. Chem
Biol Interact, 2022, 361: 109966.

Chen HL, Zhang L, Long X G, et al. Sargassum fusiforme
polysaccharides inhibit VEGF-A-related angiogenesis and
proliferation of lung cancer in vitro and in vivo [J]. Biomed
Pharmacother, 2017, 85: 22-27.

Cheng X D, Wang F, Qiao Y, et al. Honokiol inhibits
NSCLC
microenvironment through the NF-xB signaling pathway
[J]. Chem Biol Interact, 2023, 370: 110295.

Han L, Wang J N, Cao X Q, et al. An-te-Xiao Capsule

inhibits tumor growth in non-small cell lung cancer by

interleukin-induced  angiogenesis in the

targeting angiogenesis [J]. Biomed Pharmacother, 2018,
108: 941-951.

Tang N, Shi L, Yu Z L, et al. Gamabufotalin, a major
inhibits VEGF-induced
angiogenesis by suppressing VEGFR-2 signaling pathway
[J]. Oncotarget, 2016, 7(3): 3533-3547.

Yu Z L, Guo W, Ma X C, et al. Gamabufotalin, a
bufadienolide compound from toad venom, suppresses
COX-2 targeting IKKP/NF-kB
signaling pathway in lung cancer cells [J]. Mol Cancer,
2014, 13: 203.

Behrens C, Lin HY, Lee J J, et al. Immunohistochemical

derivative of bufadienolide,

expression through

expression of basic fibroblast growth factor and fibroblast
growth factor receptors 1 and 2 in the pathogenesis of lung
cancer [J]. Clin Cancer Res, 2008, 14(19): 6014-6022.
Lee S H, Lee J, Jung M H, et al. Glyceollins, a novel class
of soy phytoalexins, inhibit angiogenesis by blocking the
VEGF and bFGF signaling pathways [J]. Mol Nutr Food
Res, 2013, 57(2): 225-234.

Zhang Y M, He L C, Meng L, et al. Suppression of tumor-



* 1668

FA8EFE6H 2025F 6 H

¥4k . Drug Evaluation Research

Vol. 48 No. 6 June 2025

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

induced angiogenesis by taspine isolated from Radix et
Rhizoma Leonticis and its mechanism of action in vitro [J].
Cancer Lett, 2008, 262(1): 103-113.

Tsioumpekou M, Cunha S I, Ma H S, et al. Specific
targeting of PDGFRJ in the stroma inhibits growth and
angiogenesis in tumors with high PDGF-BB expression
[J]. Theranostics, 2020, 10(3): 1122-1135.

Switalska M, F ilip-Psurska B, Milczarek M, et al.
Combined anticancer therapy with imidazoacridinone
analogue C-1305 and paclitaxel in human lung and colon
cancer xenografts-modulation of tumour angiogenesis [J].
J Cell Mol Med, 2022, 26(14): 3950-3964.

Kang DY, SpN, Lee J M, et al. Antitumor effects of ursolic
acid through mediating the inhibition of STAT3/PD-L1
signaling in non-small cell lung cancer cells [J].
Biomedicines, 2021, 9(3): 297.

OuM H, Sun X Z, Liang J C, et al. A polysaccharide from
Sargassum inhibits
downregulating MMP-2 activity and VEGF/HIF-1a
signaling [J]. Int J Biol Macromol, 2017, 94(Pt A): 451-
458.

Zhang Z, Nong L, Chen M L, et al. Baicalein suppresses

thunbergii angiogenesis  via

vasculogenic mimicry through inhibiting RhoA/ROCK
expression in lung cancer A549 cell line [J]. Acta Biochim
Biophys Sin (Shanghai), 2020, 52(9): 1007-1015.

Dong S T, Chen Z Y, Wang L, et al. Marine bromophenol
bis (2, 3, 6-tribromo-4, 5-dihydroxybenzyl) ether inhibits
angiogenesis in human umbilical vein endothelial cells and
reduces vasculogenic mimicry in human lung cancer A549
cells [J]. Mar Drugs, 2021, 19(11): 641.

Biel N M, Siemann D W. Targeting the Angiopoietin-
2/Tie-2 axis in conjunction with VEGF signal interference
[J]. Cancer Lett, 2016, 380(2): 525-533.

Komi Y, Suzuki Y, Shimamura M, et al. Mechanism of
angiogenesis by  beta-
hydroxyisovalerylshikonin [J]. Cancer Sci, 2009, 100(2):
269-2717.

Gu Y, Korbel C, Scheuer C, et al. Tubeimoside-1

angiogenesis

inhibition  of  tumor

suppresses  tumor by stimulation of
proteasomal VEGFR2 and Tie2 degradation in a non-small
cell lung cancer xenograft model [J]. Oncotarget, 2016,
7(5): 5258-5272.

Pan B, Shen J, Cao J Y, et al. Interleukin-17 promotes
angiogenesis by stimulating VEGF production of cancer
cells via the STAT3/GIV signaling pathway in non-small-
cell lung cancer [J]. Sci Rep, 2015, 5: 16053.

Deng S M, Zhang G X, Kuai J J, et al. Lentinan inhibits

tumor angiogenesis via interferon y and in a T cell

[35]

[37]

[40]

[45]

[46]

independent manner [J]. J Exp Clin Cancer Res, 2018,
37(1): 260.

Simons M, Gordon E, Claesson-Welsh L. Mechanisms and
regulation of endothelial VEGF receptor signalling [J]. Nat
Rev Mol Cell Biol, 2016, 17(10): 611-625.

Zeng Z, LiY C, Jiao Z H, et al. The cross talk between
c¢GMP signal pathway and PKC in pulmonary endothelial
cell angiogenesis [J]. Int J Mol Sci, 2014, 15(6): 10185-
10198.

Jerafi-Vider A, Bassi I, Moshe N, et al. VEGFC/FLT4-
induced cell-cycle arrest mediates sprouting and
differentiation of venous and lymphatic endothelial cells
[J]. Cell Rep, 2021, 35(11): 109255.

Chen D Y, Simons M. Emerging roles of PLCyl in
endothelial biology [J]. Sci Signal, 2021, 14(694):
eabc6612.

Lei X P, Zhong Y H, Huang L J, et al. Identification of a
novel tumor angiogenesis inhibitor targeting Shh/Glil
signaling pathway in non-small cell lung cancer [J]. Cell
Death Dis, 2020, 11(4): 232.

Tsai A C, Pan S L, Liao C H, et al. Moscatilin, a bibenzyl
derivative from the India orchid Dendrobrium loddigesii,
suppresses tumor angiogenesis and growth in vitro and in
vivo [J]. Cancer Lett, 2010, 292(2): 163-170.

Fruman D A, Chiu H, Hopkins B D, et al. The PI3K
pathway in human disease [J]. Cell, 2017, 170(4): 605-
635.

Manning B D, Toker A. AKT/PKB signaling: Navigating
the network [J]. Cell, 2017, 169(3): 381-405.

Cheng H W, Chen Y F, Wong J M, et al. Cancer cells
increase endothelial cell tube formation and survival by
activating the PI3K/Akt signalling pathway [J]. J Exp Clin
Cancer Res, 2017, 36(1): 27.

Korde A, Jin L, Zhang J G, et al. Lung endothelial
microRNA-1 regulates tumor growth and angiogenesis [J].
Am J Respir Crit Care Med, 2017, 196(11): 1443-1455.
Pan J, Cai X P, Zheng X, et al. Luteolin inhibits viability,
migration, angiogenesis and invasion of non-small cell
lung cancer vascular endothelial cells via miR-133a-
3p/purine rich element binding protein B-mediated MAPK
and PI3K/Akt signaling pathways [J]. Tissue Cell, 2022,
75: 101740.

Jiao D M, Wang J, Lu W, et al. Curcumin inhibited HGF-
induced EMT and angiogenesis through regulating c-Met
dependent PI3K/Akt/mTOR signaling pathways in lung
cancer [J]. Mol Ther Oncolytics, 2016, 3: 16018.
Rugamba A, Kang D Y, Sp N, et al. Silibinin regulates
tumor progression and

tumorsphere formation by



FE A8 ELE6H 2025F 6 B

{;354«74-?5;{ ER Drug Evaluation Research

Vol. 48 No. 6 June 2025 * 1669 -

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

suppressing PD-L1 expression in non-small cell lung
cancer (NSCLC) cells [J]. Cells, 2021, 10(7): 1632.

Tsai A C, Pan S L, Lai C, et al. The inhibition of
angiogenesis and tumor growth by denbinobin is
associated with the blocking of insulin-like growth factor-
1 receptor signaling [J]. J Nutr Biochem, 2011, 22(7): 625-
633.

Zou S L, Tong QY, Liu B W, et al. Targeting STAT3 in
cancer immunotherapy [J]. Mol Cancer, 2020, 19(1): 145.
Zhao M, Gao F H, Wang J Y, et al. JAK2/STAT3 signaling
pathway activation mediates tumor angiogenesis by
upregulation of VEGF and bFGF in non-small-cell lung
cancer [J]. Lung Cancer, 2011, 73(3): 366-374.

Wang L, Astone M, Alam S K, et al. Suppressing STAT3
activity protects the endothelial barrier from VEGF-
mediated vascular permeability [J]. Dis Model Mech,
2021, 14(11): dmm049029.

Huang T T, Lan Y W, Ko Y F, et al. Antrodia cinnamomea
produces inhibiting the
VEGFR?2 signaling pathway [J]. J Ethnopharmacol, 2018,
220: 239-249.

Yokota Y, Nakajima H, Wakayama Y, et al. Endothelial
Ca®* oscillations reflect VEGFR signaling-regulated

anti-angiogenic effects by

angiogenic capacity in vivo [J]. eLife, 2015, 4: e08817.
Zheng Y, Wang S E, Xue X F, et al. Notch signaling in
regulating angiogenesis in a 3D biomimetic environment
[J]. Lab Chip, 2017, 17(11): 1948-1959.

Lee D, Kim D, Choi Y B, et al. Simultaneous blockade of
VEGF and DI14 by HD105, a bispecific antibody, inhibits
tumor progression and angiogenesis [J]. MAbs, 2016, 8(5):
892-904.

Cha S, Kim H G, Jang H, et al. Steppogenin suppresses
tumor growth and sprouting angiogenesis
inhibition of HIF-1a in tumors and DLL4 activity in the
endothelium [J]. Phytomedicine, 2023, 108: 154513.
Wang X, Li J, Chen R E, et al. Active ingredients from

Chinese medicine for combination cancer therapy [J]. Int J

through

[57]

[59]

[60]

Biol Sci, 2023, 19(11): 3499-3525.
Zhao Z F, Nian M, Qiao H F, et al. Review of bioactivity
and structure-activity relationship on baicalein (5, 6, 7-
trihydroxyflavone) and wogonin (5, 7-dihydroxy-8-
methoxyflavone) derivatives: Structural modifications
inspired from flavonoids in Scutellaria baicalensis [J]. Eur
J Med Chem, 2022, 243: 114733.
Park Y G, Choi J, Jung H K, et al. Baicalein inhibits tumor
progression by inhibiting tumor cell growth and tumor
angiogenesis [J]. Oncol Rep, 2017, 38(5): 3011-3018.
FOEE, AR, AE, % HK-EARGXE
PI3K/Akt/HIF-1 o 38 #5% 1 47 200 0 266 B B L6 24 4 i
Wi ARt A 1] P EHZ4RE, 2025, 50(8):
2217-2228.
Yuan D T, Zhang Z M, Gong R, et al. Astragali Radix-
Curcumae Rhizoma drug pair inhibits growth of
osteosarcoma by affecting cell adhesion and angiogenesis
via PI3K/Akt/HIF-la pathway [J]. China J Chin Mater
Med, 2025, 50(8): 2217-2228.
Jiang X Y, Zhou J T, Lin Q H, et al. Anti-angiogenic and
anticancer effects of baicalein derivatives based on
transgenic zebrafish model [J]. Bioorg Med Chem, 2018,
26(15): 4481-4492.
Lai KB, LiY Q, Gong Y J, et al. Triptolide-nanoliposome-
APRPG, a novel sustained-release drug delivery system
targeting vascular endothelial cells, enhances the
inhibitory effects of triptolide on laser-induced choroidal
neovascularization [J]. Biomed Pharmacother, 2020, 131:
110737.
Mukerjee A, Ranjan A P, Vishwanatha J K. Targeted
nanocurcumin therapy using annexin A2 anitbody
improves tumor accumulation and therapeutic efficacy
against highly metastatic breast cancer [J]. J Biomed
Nanotechnol, 2016, 12(7): 1374-1392.
Zhao Y, Sun M Z, Pan Z H, et al. A novel quantitative
angiogenesis assay based on visualized vascular organoid
[J]. Angiogenesis, 2025, 28(1): 10.

[FriEsmit X A1)



